Does chronic low-dose treatment with cyclosporine influence the brain? A histopathological study in pigs.
Twenty percent of the patients immunosuppressed with cyclosporine A (CsA) develop neurological side effects such as tremor, paresthesias, headache, seizures, visual disorders, paresis, and coma-CsA encephalopathy. The encephalopathy resolves on CsA discharge; autopsies of recovered patients are normal. Characteristic lesions are seen on magnetic resonance imaging (MRI) during the period of encephalopathy. MRI of asymptomatic patients receiving CsA as well as most recovered patients are normal. Several theories of pathogenesis have been proposed, but none has been firmly established. The current placebo-controlled study, blinded to the investigator, was accordingly initiated to elucidate histopathological changes in the brain. Twelve adult Göttingen minipigs were randomized into two groups treated with either low-dose CsA (10 mg/kg/d) or no treatment for 6 months. Behavior, blood pressure, and blood parameters were measured throughout the study. All animals had a cerebral MRI before sacrifice. Three control pigs and one CsA-treated pig died during observation and were excluded from the study. None of the remaining eight pigs displayed behavioral signs or MRI-visible lesions characteristic of CsA encephalopathy. The brains appeared all normal on the gross pathological examination, but microscopy revealed perivascular, meningeal, and neuronal tissue infiltration with granulocytes and mononuclear cells in one CsA-treated pig, while the remaining pigs were without histopathological lesions. Pathological changes were noticed in one out of five CsA-treated animals, corresponding to the percentage of patients treated with CsA who develop CsA encephalopathy. To pursue this finding, two studies, one using CsA 20 mg/kg/d for 6 months and one using CsA 10 mg/kg/d for 12 months, have been initiated.